In order to detect changes in the sequence of phase transition, specially for crystals with different structures at room temperature, we have carried out different experiments in the same temperature range in a cyclic process. From thermal analysis DSC, dielectric spectroscopy and SHG, we have observed the influence of the rare earth with respect to the pure compound [3]: 1) the ferroelectric-paraelectric transition temperature (460K) increases and 2) the ferroelastic-ferroelectric transition (285K) vanishes. Also, we have characterized the crystal phases at different temperatures in the temperature range 200 to 550K, for several single crystals with different structures, at room temperature, by X-ray diffraction and luminescence experiments.
[1] Kaminskii, A. A. "Laser and Optical Science and Technology Series,'' CRC, Boca Raton, FL, 1996. [2] Usupov, V. A. Ferroelectrics, 2005, 322, 83. [3] Mata, J., Solans, X., Calvet, M. T., Molera J., Font-Bardia, M. J. Phys. Condens. Matter, 1999, 11, 8995. LiNH 4 SO 4 (LAS) has been the object of many experimental researches, because it exhibit a sequence of phase transitions in the temperature range 10 to 615 K and a variety of structural phase, some of them still controversial [1, 2] . The most recent discussion is focused on a new sequence of phases reported when the β-LAS th European Crystallographic Meeting, ECM24, Marrakech, 2007
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Page s224 Acta Cryst. (2007). A63, s224 structure is obtained, at room temperature, and it is measured in a cyclic slow warming process [3] . The differences among successive phases consist in slight rotations around the S-O bond without space group changes (P2 1 nb). However, these results could be explained by the mixture of two different α and β phases, which can coexist at room temperature, or ferroic domains [4] . In order to clarify this disagreement, we have studied single crystals with the β-LAS structure, confirmed by Xray diffraction, at room temperature. Single crystals of LAS were obtained from aqueous solutions and they were slowly evaporated at room temperature. Thermal analysis DSC was carried out at different cyclic warming rates from 173 to 600K. The temperature dependency of the electrical impedance, at the same temperature range, in a cyclic process, and as a function of frequency (from 0.1 KHz to 1 MHz) was measured. Several anomalies in the curves from 350K to 380K (possible new phases), and peaks broadening, showing a pretransition, around 460K (corresponding to the ferroelectric-paraelectric transition) were observed in both techniques, when the warming rate was slow. Also, a detailed single crystal X-ray diffraction study is presented. Crystal structures at several temperatures between 200 to 550K were solved during a slow warming process. The different structures were compared and transition mechanisms were discussed according to the dielectric measures. Moreover, a second harmonic generation experiment was performed on the same crystals, in a cyclic process, with different warming rates and the same temperature range, in order to confirm the non-centrosymmetric space group found by X ray diffraction.
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[3] Mata, J. , Solans, X., Calvet, M. T., Molera J., Font-Bardia, M. J. Phys.: Condens. Matter, 1999, 11, 8995 Recently we obtained, by dissolution of the reactants in a polar solvent and subsequent crystallization, three cocrystalline complexes between fluorene, showing C 2v symmetry, and three electron withdrawing D 2h compounds [1] . In this paper, we report on the solid state synthesis of the fluorene/7,7,8,8-tetracyanoquinodimethane (TCNQ) molecular complex, obtained by heating the reactants in a sealed glass capillary. The kinetic features of the reaction have been monitored by a novel in situ simultaneous Raman/X-ray Powder Diffraction (Raman/XRPD) experiments, performed at the SNBL of the European Synchrotron Radiation Facility. The invaluable added value of the simultaneous RAMAN/XRPD multitechnique experiment is the perfect synchronization of the two probes with the reaction coordinate and the elimination of possible bias caused by different sample holders and conditioning modes used in an "in situ but separate" approach. On one hand, Raman allowed the characterization of the reaction kinetic in the first steps of the reaction at the surface of TCNQ crystallites. On the other hand, the kinetic of the reaction in the bulk up to completion was characterized by XRPD. Rietveld refinement gave the trends of the molar fractions of reactants and product during the reaction (Figure 1) . The activation energy resulted higher in the bulk than at the surface and the best kinetic model was the 2D contracting area model, thus suggesting that the reaction start on the larger crystal faces of the TCNQ platelet-like crystals and proceed toward the inner part of the crystals. [1] Arrais A., Boccaleri E., Croce G., Milanesio M., Orlando R., Diana E., CrystEngComm, 2003, 5, 388. in air or in oxygen atmosphere. The samples were powdered in an agate mortar and examined with the use of Siemens D5000 Xray Powder Diffractometer to determine crystal structure and the upper limit of lead atom replacement by Sb or In atoms. Electrical resistivity and X-ray photoelectron spectroscopic (XPS) measurements were performed to explain deviations from the Vegard's law. Philips XL30 ESEM-TMP environmental scanning electron microscope with EDS equipment (energy dispersive X-ray analysis) was used to determine chemical composition of grains and intergranular compounds. BaPb 0.7-x Sb x Bi 0.3 O 3-δ compounds crystallize in tetragonal structure (space group I4/mcm) whereas superconductor BaPb 0.7-x Sb x Bi 0.3 O 3 crystallizes in monoclinic structure and the β angle
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